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(57)Abstract: 

PURPOSE: To eliminate the need for primer treatment 
and to improve the peeling resistance of an 
antireflection film against abrasion by forming a 
protective film consisting of a liq. member on the 
antireflection film formed on the substrate surface and 
consisting of fluororesin. 

CONSTITUTION: This antirefiecfton panel 20 is obtained 
by firstly forming an antireflection film of low-refractive- 
index fluororesin on a plastic substrate 2 by dip coating, 
etc., applying a liq. on the film 1, lightly wiping off the liq. 
while extending the liq. with a chamois skin, etc., and 
forming a protective film 3 of the order of several tens 
of nm to several nm. The substrate 2 has a smooth 
surface and is made of transparent acrylic resin, etc., 
and a solvent- soluble transparent fluororesin (e.g. 
'Saitop(R)' made by Asahi Glass Co.) is used as the 
material for the fluororesin thin film to form the 
antireflection film 1. A nonvolatile liq. having desired 
viscosity such as silicone oil and mineral oil is preferably 
used as the material for the liquid protective film 3. 
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'* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The acid-resisting panel characterized by having formed in the substrate front face the 
antireflection film which consists of a fluororesin, and forming the protective coat which turns 
into this antireflection film from a liquefied member in piles. 

[Claim 2] The acid-resisting panel according to claim 1 characterized by using the 
aforementioned protective coat as a nonvolatile member. 

[Claim 3] The acid-resisting panel according to claim 2 characterized by using the 
aforementioned nonvolatile member as a silicone oil solution. 

[Claim 4] The lens characterized by having formed the antireflection film in the lens side and 
forming the protective coat which turns into this antireflection film from a liquefied member in 
piles. 

[Claim 5] The lens according to claim 4 characterized by using the aforementioned protective 
coat as a nonvolatile member. 

[Claim 6] The lens according to claim 5 characterized by using the aforementioned nonvolatile 
member as a silicone oil solution. 

[Claim 7] The formation method of the protective coat characterized by putting the protective 
coat which consists of a liquefied member by applying and drying on a base front face, forming 
an antireflection film in it, applying a liquefied member to the aforementioned antireflection film in 
piles further, wiping off an excessive liquefied member and making it dry after that on the 
aforementioned antireflection film, and forming **. 

[Claim 8] The formation method of the protective coat according to claim 7 characterized by 
using the aforementioned protective coat as a nonvolatile member. 

[Claim 9] The formation method of the protective coat according to claim 8 characterized by 
using the aforementioned nonvolatile member as a silicone oil solution. 

[Claim 10] The formation method of the protective coat according to claim 9 characterized by 
making the aforementioned antireflection film into a fluororesin. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the formation method of the acid-resisting panel 
installed in front faces, such as a display device, lenses, such as an optical lens and spectacles, 
and the protective coat which protects these. 
[0002] 

[Description of the Prior Art] The composition of the conventional acid-resisting panel installed 
in front faces, such as a display device, is shown in drawing 4 .In 1, an antireflection film and 2 
show a plastic plate and 4 shows a primer film. As the reflective reduction method of the acid- 
resisting panel which consists of a transparent plastics member, the antireflection film 1 which 
consists of a fluororesin of a low refractive index by the means of a DIP coat, a spin coat, a roll 
coat, etc. is formed, and the method of reducing the reflected light by interference of light is 
adopted. However, originally, with plastics, the antireflection film (thin fijm) of the aforementioned 
fluororesin had bad adhesion, and had friction of the grade lightly wiped with cloth etc., and the 
problem that an antireflection film exfoliated according to few scratch force. In order to have 
improved this, priming which coats the primer 4 which has adhesion in both a plastic plate 2 and 
a fluororesin was required in advance. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the organic solvent is needed in a priming 
process and quality control and the safety control of this organic solvent are needed. Moreover, 
even if it performed priming, one several times the peel strength of this was obtained as a result 
of the friction test-proof, but it had the big problem that practical use in a commercial scene 
was not borne. 

[0004] For example, the front face of the plastic plate 2 (base) which constitutes an acid- 
resisting panel, a lens, etc. is not a perfect smooth side. If it sees microscopically, as shown in 
drawing 1 or the surface enlarged view of drawing 4 , the front face of a plastic plate 2 is 
presenting the irregularity 8 of several nm order from dozens of nm A fluorine resin thin film 
(antireflection film 1) is formed on a plastic plate in a fluororesin at a plastic plate 2 a DIP coat, 
a roll coat, or by carrying out a spin coat. At this time, the front face of a fluorine resin thin film 
serves as the irregularity 9 of several nm order from dozens of nm at the front face and analog 
of a plastic plate, as shown in the surface enlarged view of drawing 4 . Consequently, if a fluorine 
resin thin film front face is ground against cloth etc., some cloth will be caught in the irregularity 
9 of a fluorine resin thin film front face, and a fluorine resin thin film will exfoliate. As the fluorine 
resin thin film of composition shows to A of drawin g 2 conventionally, it is load 500 g/cm2. By 
the scratch test, it exfoliated in only 5 round trips. Moreover, even when priming was performed, 
as shown in B, it exfoliated in 15 round trips and had become a practically big problem. 
[0005] It aims at offering the formation method of a protective coat on the acid-resisting panel 
which this invention solves the above-mentioned trouble, and made the priming process 
unnecessary, and was excellent in the peeling resistance of an antireflection film to the scratch 
force, and a lens. 
[0006] 
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[Means for Solving the Problem] In order to attain the above-mentioned purpose, the formation 
method of the acid-resisting panel of this invention, a lens, and a protective coat forms an 
antireflection film 1 in a plastic plate 2 (base) for the fluororesin of a low refractive index by the 
means of a DIP coat, a roll coat, or a spin coat first. Next, it is considering as the composition 
which formed the liquid protective coat 3 of several nm order from dozens of nm by wiping off 
lightly, applying a liquid to the aforementioned antireflection film 1 in piles, and extending this 
liquid by the chamois skin etc. The resin which has a smooth side is used and bases, such as a 
plastic plate used for the composition of this invention, may use the arbitrary resins which have 
transparency, such as acrylic resin, polycarbonate resin, and MS resin. 

[0007] Moreover, as a material of the fluororesin thin film which forms an antireflection film 1, 
the transparent fluororesin of fusibility is developed by the solvent (for example, "SAITOPPU" 
by Asahi Glass Co., Ltd.), it dissolves in a fluorine system solvent, and thin film formation is 
possible by the DIP coat etc. The thickness of the aforementioned thin film shows the highest 
acid-resisting effect, when given by (wavelength of light)/(refractive index of a thin film) / 4. In 
the case of a DIP coat, the thickness of hope is obtained by pulling up with fluororesin solution 
concentration and controlling speed. 

[0008] As a material of a liquid protective coat, if a fluorine resin thin film is not invaded, it is 
arbitrary, for example, liquids with the viscosity of the request by the non-volatile, such as a 
silicone oil and straight mineral oil, are desirable. Moreover, in case these liquids are applied, the 
solvent which does not invade a fluororesin thin film as viscous adjustment may be used, or you 
may adjust by making it solution using a surfactant and water so that application nonuniformity 
may not be produced. 
[0009] 

[Function] According to the composition of this invention, as shown in the surface enlarged view 
of drawing 1 , the irregularity 9 of a fluorine resin thin film front face is buried with a liquid, and 
the liquid protective coat 3 of several nm [ dozens of nm to ] thickness is formed. Consequently, 
when an acid-resisting panel front face is scraped with cloth etc., the aforementioned liquid 
protective coat 3 serves as lubricant, and scratch resistance decreases. Ultimate decreasing 
[ connection of some cloth ]. Furthermore, the frictional resistance of the fluororesin itself is 
small rich in lubricity. Therefore, as it becomes the scratch force weaker than the adhesion 
intensity of a fluororesin thin film even if it scrapes the acid-resisting panel and lens front face 
of this invention with cloth etc., and shown in C or D of drawing 2 , the number of times of 
ablation-proof improves up to 100 round trips - 500 round trip, and the acid-resisting panel 
excellent in scratch-proof nature and the peeling resistance is obtained. In addition, if a liquid 
with viscosity nonvolatile as a material of the above-mentioned protective coat 3 is used, the 
liquid protective coat buried with the irregularity of a fluororesin thin film will not be wiped off. 
Since it does not evaporate, the acid-resisting panel which was excellent in scratch-proof 
nature and the peeling resistance over the long period of time can be offered. 
[0010] 

[Example] Hereafter, the example of an acid-resisting panel explains the example of this 
invention with a drawing. 

(Example 1) The important section cross section of the acid-resisting panel 20 in the 1st 
example of this invention is shown in drawing 1 . In 1, an antireflection film and 2 show a plastic 
plate and 3 shows a liquid protective coat. As a plastic plate 2 which constitutes the acid- 
resisting panel 20, the acrylic resin board of a refractive index 1.49 was used. Furthermore, using 
the fluorine resin "SAITOPPU" (Asahi Glass Co., Ltd. product name) of 1.34 as a material of an 
antireflection film, the refractive index dissolved in the fluorine system solvent of exclusive use, 
and created the solution of 2(weight) %. The DIP coat of the plastic plate 2 was carried out using 
this solution, and the antireflection film 1 of "SAITOPPU" was formed, the appearance and the 
plastic-plate 2 raising speed from a solution from which the thickness of an antireflection film 1 
is set to 103nm in order to acquire the acid-resisting effect by 550nm which is the average 
wavelength of the light — predetermined — a setup — the bottom 

[0011] After forming the antireflection film 1 and drying for 30 minutes at 80 degrees C, aqua 
destillata was applied to the antireflection film 1 in piles. The method of application infiltrated 
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aqua destillata into cloth, applied antiref lection film 1 front face uniformly by the about two 200 
g/cm press force, and wiped off after that the front face which got wet in aqua destillata by the 
good chamois skin of absorptivity. Consequently, the molecule of water buries the irregularity of 
acid-resisting thin film 1 front face, and forms a protective coat 3. 

[0012] When the scratch examination according the above-mentioned acid-resisting panel to 
cloth was performed by the press force of 500 g/cm2, as shown in C of drawing 2 , the number 
of times of ablation-proof of the antireflection film which used aqua destillata as the protective 
coat improved to 100 round trips. However, the protective coat formed by the molecule of water 
evaporates. After leaving it for ten days under 60-degree C environment, when the scratch 
examination was performed, it fell to 30 round trips. Then, the example which has improved this 
is shown below. 

[0013] (Example 2) In the example 2, it replaced with aqua destillata as a protective coat, and oil 
with nonvolatile viscosity was used. However, even if it applies directly the oil which has general 
viscosity, viscosity produces application nonuniformity highly. In wiping taking time for removing 
this application nonuniformity, it is difficult to completely lose application nonuniformity. 
Therefore, in order to prevent application nonuniformity, it is desirable to use the oil in which 
viscosity control is possible. For example, to the emulsion type silicone oil, a surfactant and 
water were used as a viscosity control member, and 0.5% of silicone oil solution was created. 
This diluted silicone oil solution was infiltrated into cloth, and antireflection film 1 (fluorine resin 
thin film) front face was applied uniformly, applying the about two 200 g/cm press force. The 
front face which got wet with the silicone oil solution was wiped off by the good chamois skin of 
absorptivity, and removed the excessive silicone oil solution. 

[0014] It evaporates, only few silicone oil components remain in a front face, and this buries the 
irregularity of antireflection film 1 front face, and the moisture which remained in antireflection 
film 1 front face forms the liquid protective coat 3 of several nm [ dozens of nm to ] thickness. 
[0015] The number of times of ablation-proof of the acid-resisting panel created according to 
the example 2 improved sharply with 500 round trips, as shown in D of drawing 2 . Moreover, 
after leaving it for ten days under 60-degree C environment, there is no evaporation of a silicone 
oil, consequently change did not take place to scratch resistance, and change was not produced 
in an ablation-proof property, either. Furthermore, the reflection factor was measured in order to 
check the performance degradation by the protective coat 3. As shown in drawing 3 , the surface 
reflection factor 5 of the acrylic resin substrate itself is 7.8% on the wavelength of 550nm. The 
reflection factor 6 at the time of on the other hand forming in the front face of an acrylic resin 
substrate the antireflection film which consists of a fluorine resin thin film is reduced to 1.9%. 
Furthermore, the reflection factor 7 at the time of forming the protective coat which puts on an 
antireflection film and consists of a silicone oil is 1.9%. Therefore, it is almost the same as the 
reflection factor 6 after antireflection film formation, and sufficient acid-resisting effect is 
shown. This is a producing-performance degradation by protective coat 3 **** thing. 
[0016] Although the example of an aqua destillata and emulsion type silicone oil explained as a 
protective coat in the above-mentioned example, it does not specially restrict to this. It cannot 
be overemphasized that can use arbitrary members if the lubricative coat of several nm [ dozens 
of nm to ] thickness can be formed in the front face of straight mineral oil, vegetable oil, fluorine 
system oil, grease, a wax, and other substrates, and peel strength improves in addition to the 
above. Moreover, a plastic plate (base) does not necessarily need to be plate-like, and may be a 
sculptured surface, for example, members (neither is illustrated.), such as a plastic lens which 
consists of the lenticular-sheet lens used for projection TV, a Fresnel lens, the diffusion board 
with which the front face became irregularity, the spherical surface, or the aspheric surface, or a 
spectacle lens, — it cannot be overemphasized that an antireflection film is formed in a front 
face and you may make it form a protective coat in the aforementioned antireflection film in piles 
further Furthermore, after forming an antireflection film on the front face which carried out 
various kinds of surface treatment (with no illustration), such as an antistatic film, a polarization 
film, a visible-ray absorption film, paint, and printing, on the surface of the plastic plate, even if it 
forms a protective coat in piles, it cannot be overemphasized that detachability improves by 
leaps and bounds like the above, furthermore — the quality of the material of a base — arbitrary 
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— not only a plastics member but glass — even if it is a member, it does not interfere at all 
[0017] 

[Effect of the Invention] As mentioned above, according to this invention, an acid-resisting panel 
or a lens equipped with the outstanding acid-resisting effect and the ablation-proof property etc. 
can be obtained easily. 



[Translation done.] 
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